Role of interferon-gamma and nitric oxide in the neuropathogenesis of avirulent Semliki Forest virus infection.
Semliki Forest virus (SFV) infection of mice provides a useful model for the analysis of viral neuropathogenesis. In this study, the roles of interferon (IFN)-gamma and nitric oxide (NO) in the pathogenesis of SFV infection were assessed using mice deficient in inducible nitric oxide synthase (iNOS-/-), an enzyme important in the production of NO, and mice deficient in IFN-gamma receptor (IFN-gammaR-/-). Gene-knockout and wildtype mice were infected intranasally with the avirulent A7 strain of SFV and neuropathological lesions were correlated with levels of IFN-gamma, tumour necrosis factor (TNF)-alpha and interleukin (IL)-10 in the olfactory bulbs and frontal cortex. Lesions in IFN-gammaR-/- mice were characterized by higher levels of neuronal necrosis than in wildtype mice. The higher levels of neuronal necrosis were associated with increased levels of SFV antigen in neurones and increased numbers of macrophages and B cells. Relative differences in the severity of demyelination between IFN-gammaR-/- and wildtype mice were not detected. Similar levels of neuronal necrosis and SFV antigen labelling occurred in iNOS-/- mice and wildtype mice and levels of demyelination and macrophage infiltration in the iNOS-/- mice were lower than those in the wildtype strain. A rapid, but transient increase in the concentration of IFN-gamma was demonstrated in the frontal cortex of all infected mice samples. IL-10 levels in the frontal cortex and olfactory bulbs of SFV-infected iNOS-/- mice exceeded those present in the wildtype mice. This study, taken with our previous reports, provides further evidence that type 1 T cell responses are important in the control of brain viral clearance and the prevention of neuronal necrosis, but not in the development of demyelination.